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INTRODUCTION. A basic requirement for the planning of future, perhaps
even manned, Mars missions are precise and high resolution maps of our
neighbor planet and, especially, of the landing site area. Here, we present a
new orthoimage map of Mars using data obtained from the Mars Orbiter
Camera (MOC) of the Mars Global Surveyor (MGS).

The new map covers the Mars surface from 0° to 180° West and from 60°
South to 60° North with a resolution of 231.529 m/pixel. Digital image
processing methods have been developed and applied for the production of
image mosaics and a hardcopy map. These methods can be used for the
creation of image mosaics using CCD line camera data and is also
applicable for other Mars missions, whenever a CCD line camera is used.

METHODS. Image data processing has been performed using multiple
VICAR'" and IDL programs, developed by the JPL?, DLR3 and the TUB*.
Furthermore, ISIS® software, developed by the USGS®, was applied (see
flowchart diagram on page 5).

First, each MOC image was corrected for radiometric camera errors. After
visual inspection, some images were edited manually to remove image
artifacts (stripes of pixel errors, etc.). Images containing too many artifacts,
were not included. The correction of images with major differences in
brightness was performed using IDL software developed at the DLR.

Often, images of the Geodesy Campaign show black, white or gray starting
lines, which were eliminated automatically after radiometric correction,
during the conversion to 8 bit images. Consequently, the overlap of the map
projected images is not guaranteed always. Black gaps between the
north/south border of the large stripes of the Geodesy Campaign occur.

1: Video Image Communication and Retrieval; 2: Jet Propulsion Laboratory; 3: German Aerospace Center; 4:
Technical University of Berlin; 5: Integrated Software for Imagers and Spectrometer; 6: U.S. Geological
Survey
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After all radiometric and brightness corrections, the images were
Mars referenced, geometrically corrected and map projected using
a global Martian Digital Terrain Model (DTM), developed by the
DLR and based on MGS Mars Orbiter Laser Altimeter (MOLA)
data.

In order to keep distortions at an acceptable level, the images were
sinusoidal map projected using 45° W as well as 135° W as
reference meridian.

To eliminate major differences in brightness between the individual
images of the mosaics, high- and low-pass filter processing
techniques were applied for each image (see examples on the right
side).

Obviously, the data range of the recently obtained MOC context
images is better than the data range of images of the Geodesy
Campaign itself.

To take advantage of the 8 bit data range of the MOC camera, we
decided to use not only the long strips (e.g., 4° x 17°) of the
Geodesy Campaign, but all available context images (2° x 2°).
Additionally, we sorted the images of the Geodesy Campaign
depending of their resolution (below 250 m/Pixel). Finally, we
created three layers of MOC mosaics (see next page), which were
stacked afterwards. A few gaps in the coverage were filled with
Mars Digital Image Mosaics (MDIM2), based on 7 bit VIKING-Data.
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Comparison of mosaicked images
without filter processing (above) and
with high-pass filtering (below).




upper layer

Images between a context images,

: resolution
latitude range of <250 m/pixel
20°-60° N contain (orbits
resolutions of MO00-M18)
> 250 m/pixel
to < 435 m/pixel,
only.

middle layer

images of the
Geodesy
Campaign,
resolution <250
m/pixel
(orbit M01)

bottom layer
images of the
Geodesy
Campaign,
resolution >250
m/pixel, <435
m/pixel
(orbit MO1)
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0° to 90° West

90° to 180° West
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Creating a hardcopy map
in Macromedia Freehand
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Geometric correction, reference to Mars,

with high- and low-pass filter

Mosaicking of all images and cutting
the mosaics into MDIMZ2 size
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For comparisons
with existing maps
of Mars, the
western part was
subdivided into
eight parts,
according to
MDIM2. Finally,
latitude and
longitude grids
were added. The
eight map parts
with a resolution of
231.529 m/pixel
are available
digitally. The
Valles Marineris
part was
cartographically
processed and
printed using a
commercial
oversize plotter on
a scale of
1:2,000,000. The
map field size is
0.89m x 1.33 m.



WSUMMARY AND CONCLUSIONS. We present a new digital map of Mars, which contributes an
important step forward in the mapping of the planet. As the photometric conditions of the MOC and MDIM2
images are very different, it is still important to use both datasets for photogeological interpretations. We
recognized that the accuracy of the navigation data has such a good quality, that the orthoimages fit very
well to each other. The good correspondence between MOLA and MOC datasets can be seen by merging

the MOC mosaic with the MOLA data using IHS-transformation (next page).
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